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(54) Structure of thin battery, battery pack, and method for manufacturing battery pack 



(57) To provide a thinner, lighter battery pack and to 
reduce the cost by eliminating the need for a battery 
case. A thin battery pack structure using an outer pack- 
aging film (battery pack) is constructed by a flat and rec- 
tangular shaped battery cell, a flat and rectangular 
shaped frame portion accommodating the battery cell, 



a circuit board unit disposed on the outer side surface 
of the frame portion, a cap portion mounted on one end 
of the frame portion and the battery cell so as to sand- 
wich the circuit board unit with the outer side surface of 
the frame portion, and an outer packaging film for inte- 
grally covering the rectangular battery cell and thef rame 
portion. 
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Description 

[0001] The present invention relates to a structure of 
a thin battery, a battery pack, and method for manufac- 
turing a battery pack,preferred embodiments can be 5 
used for a battery of a mobile phone, a game machine, 
a notebook-type personal computer, or the like. 
[0002] A previously proposed battery structure and a 
battery pack is shown in FIG. 10. A battery pack 101 is 
constructed of a rectangular battery main body (referred 
to as a "battery cell" below) 103containing power gen- 
eration elements therein, and a circuit board unit 1 05 on 
which a plurality of electronic components 1 04 is mount- 
ed to constitute a protection circuit, which are accom- 
modated in a battery case 1 02 constituted by two halves 
of a thin box. It is to be noted that, as shown in FIG. 11 , 
the circuit board unit 1 05 is supported by ribs 1 06 formed 
on the battery case 102 so that the electronic compo- 
nents 1 04 do not contact the battery cell 1 03. As shown 
in FIG. 12, it has been also known a battery pack that 
eliminates the need for the ribs 106 in such a manner 
that a mold resin layer (referred to as a "transfer mold" 
below) 110 for molding the electronic components 104 
is formed, a flat surface 1 1 0a at the end of the mold resin 
layer 11 0 is made to contact with a flat surface 1 03a of 
the battery cell 1 03, and they are accommodated in the 
battery case, (see, for example, Patent Document 1 ; 
Japanese Patent Application Publication No. 
2002-110121 (in paragraphs [0003] and [0006], FIG. 2, 
FIG. 5, FIG. 6 and the like.)) 

[0003] The conventional battery pack 101 as de- 
scribed above has, however, the following drawbacks. 

(1 ) Since the conventional battery pack 1 01 is con- 
structed to accommodate the rectangular battery 
cell 103, and the circuit board unit 105 on which a 
plurality of electronic components 104 is mounted 
to constitute a protection circuit in the battery case 

1 02 constituted by two halves of a thin box, the bat- 
tery pack 101 becomes thick, bulky and heavy 
weight. Further, its cost is also high. In particular, 
the battery cell 103 tends to increase its thickness 
by swelling at the center portion thereof at the time 
of charging or in high temperature. It is therefore 
required to design the size of the battery case 1 02 
with taking the inflation of swelling the battery cell 

103 into consideration, thereby requiring a space 
between the battery case 102 and the battery cell 
103 for absorbing such inflation, This makes the 
battery case 102 relatively large and is usually a 
cause of volume ratio deterioration of the battery 
cell 1 03 in the battery pack 1 01 . 

(2) In case of eliminating the need for the ribs 1 06 
by contacting a flat surface 110a at the end of the 
transfer mold 110 molding and protecting the elec- 
tronic components 104 with a flat surface 103a of 
the battery cell 1 03, there causes more or less ad- 
verse effects on the electronic components 104 or 



the like if the transfer mold 1 1 0 is pressed hard onto 
the battery cell 103. 

[0004] Embodiments of the present invention seek to 
provide a thinner, smaller and lighter battery pack and 
reduce the cost by eliminating the need for a battery 
case constituted by two halves of a thin box. 
[0005] Embodiments of the present invention seek to 
prevent the transfer mold from pressing onto the battery 
cell, thereby protecting the electronic components. 

Various respective aspects of the present inven- 
tion are set out in the appended claims. 

Embodiments of the present invention seek to 
eliminate the needforthe conventional two halves of the 
battery case in such manner that a thin battery is con- 
structed of a battery cell formed in a flat and rectangular 
shape, a frame portion in which the battery cell is ac- 
commodated, a circuit board unit disposed on an outer 
side surface of the frame portion, a cap portion mounted 
so as to sandwich the circuit board unit with the outer 
side surface of the frame portion at one end of the frame 
portion and the battery cell, and an outer packaging film 
integrally covering the battery cell and the frame portion , 
wherein the side surfaces of the battery cell is enclosed 
by the frame portion, and the front andback surfaces of 
the battery cell are covered with the outer packaging 
film. 

[0006] In a second embodiment of the present inven- 
tion, areas (wrapped portion) , including both the frame 
portion and the cap portion, where the outer packaging 
film is wrapped are formed to be thinner relative to a 
height of an area (not wrapped portion) where the outer 
packaging film is not wrapped by an amount corre- 
sponding to the thickness of the outer packaging film, 
and at least one of the outer surfaces of the frame por- 
tion is formed to be higher than a side surface of the 
battery cell. 

[0007] In athird embodiment of the present invention, 
the thin battery of the first embodiment is formed in such 
a mannerthat a cell's positive pole portion fitting window 
is provided on one side of the frame portion to fit with 
the cell's s positive pole portion projecting from the side 
surface of the battery cell, and a circuit board unit mount- 
ing portion is provided on the outer surface of the side 
of the frame portion. 

[0008] In a forth embodiment of the present invention, 
the thin battery Of the third embodiment is formed in 
such a manner that the cap portion has a rectangular 
end surface portion for sandwiching the circuit board 
unit mounted on the mounting portion with the 5 frame 
portion, and a tubular portion which is formed continu- 
ously with the rectangular end surface portion and has 
a fitting portion to be fitted to the outer circumference 
portion of one ends of the frame portion and the battery 
cell, and further a hollow portion is provided at one of 
corner portion 0 formed by the end surface portion and 
the tubular portion. 

[0009] In a fifth embodiment of the present invention, 
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the thin battery of the first embodiment is formed in such 
a manner that a terminal contact portion exposing the 
outside through a terminal window 5 is provided on the 
end surface portion of the cap portion, electronic com- 
ponents and a transfer mold for molding the electronic 
components are provided on the inner surface facing to 
the frame portion, and the frame portion has protrusions 
formed on the surface facing to the circuit board unit and 
projecting toward the circuit board unit side, wherein the 
circuit board unit is assembled and fixed so as to be 
sandwiched between the frame portion and the cap por- 
tion so that a predetermined gap (small gap) is derived 
between the end of the transfer mold and the frame por- 
tion. 

[0010] In a sixth embodiment of the present invention, 
a battery pack being formed to be flat and rectangular 
shaped and having a first surface including a terminal 
contact portion and orthogonal to a main surface, a sec- 
ond surface opposite to the first surface, a first side sur- 
face orthogonal to the main surface, and a second side 
surface opposite to the first side surface, comprises a 
circuit board unit constructing the terminal contact por- 
tion, a cap portion including the first surface having a 
terminal window capable of exposing the terminal con- 
tact portion to outside, and a tubular portion continuing 
with the first surface, a flat and rectangular shaped bat- 
tery cell, a frame portion in which a position where a 
main surface portion of a battery cell is facing is opened, 
and including four side surfaces orthogonal to the main 
surface portion, wherein one surface is the second sur- 
face and outer packaging film integrally covering the 
battery cell and the frame portion. 
[0011] In a seventh embodiment, in the battery pack 
according to a sixth embodiment of the present inven- 
tion, areas including both the frame portion and the cap 
portion where the outer packaging film is wrapped are 
formed to be thinner relative to a height of an area where 
the outer packaging film, is not wrapped by an amount 
corresponding to the thickness of the outer packaging 
film. 

[0012] In an eighth embodiment, in the battery pack 
according to the sixth embodiment of the present inven- 
tion, at least one of the outer surfaces of the frame por- 
tion is formed to be higher than a side surface of the 
battery cell. 

[0013] In a ninth embodiment, in the battery pack ac- 
cording to the sixth embodiment of the present inven- 
tion, one end portion of the circuit board unit is connect- 
ed to the other end portion of a positive pole tab in which 
one end portion of the positive pole tab is connected a 
cell positive pole portion of the battery cell, the otherend 
portion of the circuit board unit is connected to one end 
portion of an negative pole tab, the other end portion of 
the negative pole tab and the other end portion of the 
PTC tab in which one end thereof is connected to a cell 
negative pole portion are connected with a welded por- 
tion, and the welded portion is provided at one of the 
first side surface and the second side surface. 



[0014] In a tenth embodiment, in the battery pack ac- 
cording to the ninth embodiment of the present inven- 
tion, the welded portion is located inner side of a cutout 
portion provided at a side surface of the frame portion. 

5 [0015] In an eleventh embodiment, in the battery pack 
according to the ninth embodiment of the present inven- 
tion, the positive pole tab is formed to be L-shaped, in 
which a longer side thereof is connected to the cell pos- 
itive pole portion of the battery cell and a shorter side 

10 thereof is connected to the one end of the circuit board 
unit. 

[0016] In a twelfth embodiment, in the battery pack ac- 
cording to the ninth embodiment of the present inven- 
tion, the positive pole tab is formed with a metal plate to 

15 which a annealing treatment is performed. 

[0017] In a thirteenth embodiment, in the battery pack 
according to the ninth embodiment of the present inven- 
tion, the negative pole tab is formed to be L-shaped, in 
which a shorter side thereof is connected to the other 

20 end portion of the circuit board unit. 

[0018] In a fourteenth embodiment, in the battery 
pack according to the tenth embodiment of the present 
invention, the other end of the PTC tab in which on end 
portion thereof is welded to the cell negative pole portion 

25 of the battery cell and end portion of the longer side of 
the negative pole tab in which the shorter side is con- 
nected to the other end portion of the circuit board unit 
are overlapped at the cutout portion. 
[0019] In a fifteenth embodiment, in the battery pack 

30 according to the fourteenth embodiment of the present 
invention, the longer side of the negative pole tab is in- 
serted into the frame portion through a slit provided at 
the side surface of the frame and is overlapped with the 
PTC tab within the cutout portion. 

35 [0020] In a sixteenth embodiment, in the battery pack 
according to the sixth embodiment of the present inven- 
tion, a cap support portion to be inserted within the tu- 
bular portion of the cap portion is provided at he frame 
portion, and the cap portion is attached to the frame por- 

40 tion by inserting the cap support portion within the tubu- 
lar portion of the cap portion. 

[0021] In a seventeenth embodiment, in the battery 
pack according to the sixteenth embodiment of the 
present invention, a cap portion engaging pawl and a 

45 pawl engaging hole are provided at the cap support por- 
tion and the tubular portion of the cap portion, and the 
cap portion engaging pawl and the pawl engaging hole 
engages to each other when the cap support portion is 
inserted within the tubular portion of the cap portion. 

so [0022] An eighteenth embodiment of the present in- 
vention provides a fabrication method of a battery pack 
comprises a cell accommodating step for accommodat- 
ing battery cell formed in a flat and rectangular shape in 
a rectangular frame, a circuit board unit connecting step 

55 for connecting a circuit board unit having a terminal con- 
necting portion to the battery cell, a cap portion mount- 
ing step for mounting a cap portion to the frame portion, 
and an outer packaging film covering step for covering 
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the frame portion accommodating the battery cell by an 
outer packaging film. 

[0023] In a nineteenth embodiment, in the fabrication 
method according to the eighteenth embodiment of the 
present invention, the circuit board unit connecting step 
includes a step for providing a positive pole tab along 
with the end surface of the frame portion for the battery 
cell while connecting one end side of the positive pole 
tab to a cell positive pole portion of the battery cell, a 
step for connecting the other end side of the positive 
pole tab to one end side of the circuit board unit, a stop 
for providing an negative pole tab along with the side 
surface of the battery cell while connecting one end side 
of the negative pole tab to the other end side of the circuit 
board unit, a step for providing a PTC tab along with the 
side surface of the battery cell while connecting one end 
portion of the PTC tab to the cell negative pole portion 
of the battery cell and a tab welding step for welding the 
PTC tab and the end portion of the cell negative pole 
portion while overlapping to each other. 
[0024] In a twentieth embodiment, in the fabrication 
method according to the nineteenth embodiment of the 
present invention, the step for connecting one end side 
of the positive pole tab to a cell positive pole portion of 
the battery cell includes a step for connecting a longer 
side of the positive pole tab and a cell positive pole por- 
tion of the of the battery cell in which the positive pole 
tab is made of a metal plate to which an anneal treat- 
ment is performed and is formed to be L-shaped, and a 
step for connecting a shorter side of the L-shaped pos- 
itive pole tab to the circuit board unit. 
[0025] In a twenty-first embodiment, in the fabrication 
method according to the twentieth embodiment of the 
present invention the step for connecting one end side 
of the negative pole tab to the other end side of the circuit 
board unit connects the shorter side to the other end 
portion of the circuit board unit whileflattening the longer 
side of the L-shaped negative pole tab in parallel with 
the longer side of the positive pole tab. 
[0026] In a twenty-second embodiment, in the fabri- 
cation method according to the twenty first embodiment 
of the present invention, the longer side of the L-shaped 
negative pole tab is inserted within the frame portion 
through a slit provided on the side surface of the frame 
portion in which the shorter side of the negative pole tab 
is connected to the circuit board unit and is overlapped 
with the end portion of the PTC tab at the side surface 
of the battery cell, and this overlapping portion is welded 
in the tab welding step. 

[0027] In a twenty-third embodiment, in the fabrication 
method according to the twenty-sr end embodiment of 
the present invention, the welding step for the PTC tab 
and the negative pole tab is performed through a cutout 
portionprovidedat a side surface of the frame portion. 
[0028] The battery pack according to embodiments , 
of the present invention seek to provide the following 
advantages. 



(1) The battery pack in the first embodiment fea- 
tures that the outer packaging body of the battery 
pack is constructed of the frame portion, the cap 
portion and the outer packaging film instead of us- 
5 ing the battery case constituted by two halves of a 

thin box, thereby while suppressing tolerance in the 
outer measurement, achieving the thinner, smaller 
and lighter battery pack and also reducing the cost. 

10 [0029] Particularly, areas (wrapped portion), including 
both the frame portion and the cap portion, where the 
outer packaging film is wrapped are formed to be thinner 
relative to a height of an area (not wrapped portion) 
where the outer packaging film is not wrapped by an 

15 amount corresponding to the thickness of the outer 
packaging film, and the outer packaging film wrapped 
area and the outer packaging film un-wrapped area are 
flash with each other, so that it is prevented to have a 
step there. 

20 [0030] The battery pack of embodiments of the 
present invention are capable of restricting the thick- 
ness of the accommodated battery cell within the height 
range of the frame portion and the cap portion, even in 
the most inflated condition during charging or in high 

25 temperature, thereby maintaining the thickness of the 
battery pack to a constant value. 
[0031] A battery pack of embodiments of the present 
invention is capable of combining the battery cell and 
the frame portion by engaging the cell' s positive pole 

30 portion of the battery cell with the cell' s positive pole 
engaging window of the frame portion when the battery 
cell is accommodated in the frame portion. Also, the end 
of the cell's positive pole portion is made to face through 
the outer surface on one side of the frame portion , there- 

35 by making it easy to establish the electrical connection 
with the circuit board unit which is to be mounted on the 
mounting portion at the outer surface of the one side of 
the frame portion. 

[0032] The battery pack of embodiments of the 

^0 present invention is capable of preventing the frame por- 
tion and the battery cell from separating, by fitting the 
cap portion into the circumference at one ends of the 
frame portion and the battery cell so as to integrate the 
frame portion and the battery cell with the cap portion. 

45 Additionally since the positive pole portion on the side 
surface of the battery cell is covered with the cap portion , 
the positive pole portion is prevented from being ex- 
posed even if the outer packaging film may be peeled 
off by mistake, thereby maintaining the safety. 

50 [0033] The battery pack of embodiments of the 
present invention normally maintains non -contacting 
condition between the transfer mold of the circuit board 
unit and the frame portion, with a predetermined dis- 
tance. However, in the case when the terminal contact 

55 portions of the circuit board unit are pressed toward the 
frame portion as a result of pressure by the correspond- 
ing terminals, while the end portion of the transfer mold 
is pressed against the outer side surface of the frame 
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portion, the transfer mold is prevented from being 
strongly pressed against the frame portion because the 
circuit board unit is pressed against the protrusions pro- 
vided on the frame portion. 

[0034] (2) The battery pack of embodiments of the 5 
present invention is configured to have an outer pack- 
aging body by covering the rectangular shaped battery 
cell and the frame portion with an outer packaging film, 
so that it is able to perform thinning, downsizing, and 
light-weighting of the battery pack as well as the cost 
reduction. Particularly, the outer packaging film 
wrapped area (where the outer packaging film is 
wrapped) and the outer packaging film un-wrapped area 
(where the outer packaging film is not wrapped) are 
flash with each other, so that it is prevented to have a 
step there by the wrapping of the outer packaging film 
on surfaces of the battery pack. 

[0035] Further, the height of the second end surface 
of the frame portion is formed to be higher than the side 
surface of the battery cell, so that even the battery cell 
is inflated during charging or in high temperature, it be- 
comes possible to absorb the inflation of the battery cell 
by the difference of the height. 

[0036] Further, welding portion of the negative pole 
tab and the PTC tab is provided at either the first side 
surface or the second side surface, so that it becomes 
possible to carry out welding of the both. Particularly, a 
cutout portion is provided at a side surface of the frame 
portion opposing to the welding portion, so that it be- 
comes possible to weld the negative pole tab and the 
PTC tab through the cutout. 

[0037] The positive pole tab is formed to be L-shaped, 
in which a longer side thereof is connected to the cell 
positive pole portion of the battery cell and a shorterside 
thereof is connected to the one end of the circuit board 
unit, so that it is possible to overlap the circuit board unit 
and the end surface of the frame portion by bending the 
shorter side of the positive pole tab by approximately a 
right angle. Particularly, the positive pole tab is formed 
with a metal plate to which a annealing treatment is per- 
formed so that it becomes easy to bend the positive pole 
tab and to suppress occurrence of the restoring force at 
the bent portion. 

[0038] Further, the negative pole tab is formed to be 
L-shaped, in which a shorter side thereof is connected 
to the other end portion of the circuit board unit, and the 
longer side is extended at a right angle from the other 
end portion of the circuit board unit, so that the longer 
side of the negative pole tab automatically aligned with 
the side surface of the battery cell by overlapping the 
circuit board unit and the end surface of the battery cell. 
Particularly, a slit is provided at the side surface of the 
frame portion, so that the longer side of the negative 
pole portion can be overlapped with the PTC tab at the 
cutout portion by insertingthe longer side of the negative 
pole portion into the frame portion through the slit. 
[0039] Further, it is possible to easily mount a cap por- 
tion to the frame portion by inserting a cap support por- 



tion provided atthe frame portion within atubularportion 
of the capportion. Particularly, a cap portion engaging 
pawl and a pawl engaging hole are provided at the cap 
support portion and the tubular portion of the cap por- 
tion, so that it is possible to prevent dropout of the cap 
portion from the frame portion. 

[0040] (3) A fabrication method of a battery pack of 
embodiments of the present invention comprises a cell 
accommodating step for accommodating battery cell 
formed in a flat and rectangular shape in a rectangular 
framc ; a circuit board unit connecting step for connect- 
ing a circuit board unit having a terminal connecting por- 
tion to the battery cell, a cap portion mounting step for 
mounting a cap portion to the frame portion . and an out- 
er packaging film covering step for covering the frame 
portion accommodating the battery cell by an outer 
packaging film, so that it becomes possible to fabricate 
a light- weighted and thin battery pack by integrating the 
frame portion, the battery cell, and the cap portion. 
[0041] Particularly, the positive pole tab, the negative 
pole tab, and the PTC tab are provided along with the 
side surface of the battery call, and the wilding of the 
negative pole tab and the PTC tab is performed at the 
side surface of the battery cell, so that it becomes easy 
to carry out the connection work of the circuit board unit. 
[0042] In addition, the positive pole tab is made of a 
metal plate to which an anneal treatment is performed 
and is formed to be L-shaped, wherein the longer side 
thereof is connected to cell positive pole portion, and a 
cell positive pole portion of the of the battery cell, the 
shorter side thereof is connected to the one end portion 
of the circuit board unit, so that it is possible to overlap 
the circuit board unit and the end surface of the frame 
portion by bending the positive pole tab at a bended por- 
tion between the longer side and the shorter side by ap- 
proximately a right angle. 

[0043] The negative pole tab is formed to be L-shape 
in advance, and the shorter side of the negative pole tab 
is connected to the other end side of the circuit board 
unit while flattening the longer side of the L-shaped neg- 
ative pole tab in parallel with the longer side of the pos- 
itive poletab, so that when the circuit board unit is over- 
lapped with the end surface side (the longer side of the 
positive pole tab) of the frame portion by bending the 
shorter side of the positive pole tab by approximately a 
right angle, the longer side of the negative pole tab is 
overlapped with a side surface side of the battery cell. 
[0044] particularly, the a tip of the longer side of the 
negative pole tab is inserted into the frame portion 
through a slit provided at the side surface of the frame 
portion, the end portion of the longer side of the negative 
pole tab is overlapped with the end portion of the PTC 
tab inside of the frame portion, and the overlapped por- 
tion is welded through a cutout provided at the side sur- 
face of the frame portion, so that the it is easily perform 
the welding work. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
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throughout which like parts are referred to by like refer- 
ences, and in which: 

FIG. 1 is a perspective view of a structure of a thin 
battery covered by an outer packaging film; 
FIG. 2 is an exploded perspective view of a struc- 
ture of a thin battery covered by an outer packaging 
film; 

FIG. 3 is a cross-sectional view of a main portion. 
FIG. 4 is a diagram showing an assembling process 
of a battery pack; 

FIG. 5 is a diagram showing an assembling process 
of a battery back; 

FIG. 6 is a diagram showing an assembling process 
of a battery back; 

FIG. 7 is a diagram showing an assembling process 
of a battery back; 

FIG. 8 is a diagram showing an assembling process 
of a battery back; 

FIG. 9 is a diagram showing an assembling process 
of a battery back; 

FIG. 1 0 is a perspective view of a conventional em- 
bodiment; 

FIG. 11 is a cross-sectionai view of a conventional 
embodiment; and 

FIG. 1 2 is a cross-sectional view of a conventional 
embodiment. 

[0045] FIG. 1 is a perspective view of a battery pack 
1 and FIG. 2 is an exploded perspective view of the bat- 
tery pack 1 . As shown in FIG. 1 , the battery pack 1 has 
a rectangular battery cell 2, a rectangular frame portion 
3 containing the battery cell 2, a circuit board unit 4 dis- 
posed on the outer side surface of the frame portion 3, 
a cap portion 5 mounted on one ends of the frame por- 
tion 3 and the battery cell 2 so as to sandwich the circuit 
board unit 4 with the outer side surface of the frame por- 
tion 3, and an outer packaging film 6 integrally covering 
the rectangular battery cell 2 and the frame portion 3. 
[0046] The battery cell 2 is formed by covering a lam- 
inated member (battery element), which is made, for ex- 
ample, by sequentially laminating a positive pole, a sep- 
arator and a negative pole, with a film-like outer pack- 
aging member. As shown in FIG. 2, the battery cell 2 is 
formed in a flat rectangular tubular form with first to 
fourth side surfaces 2a to 2d and a front surface 2e and 
a reverse surface 2f. A cell's positive pole portion 21 is 
formed so as to project from the surface at substantially 
center portion on the first side surface 2a, while a cell's 
negative pole portion (not shown) is formed at the center 
portion on the second surface 2b which is opposite side 
to the first side surface 2a. To the cell's negative pole 
portion, one end of a positive temperature coefficient 
thermistor (referred to as "PTC" below) tab 22 is con- 
nected as a safety component for making the negative 
pole portion t: oe nonconductive at the time of high tem- 
perature. The other end of the PTC tab 22 extends to 
the third side surface 2c of the battery cell 2. A sheet of 



insulating paper 23 is interposed between the third side 
surface 2c of the battery cell 2 and the PTC tab 22. 
[0047] The frame portion 3 is made from insulating 
synthetic resin in a rectangular frame portion, and its 

5 first to fourth sides 3a to 3d can be overlapped on the 
first to fourth side surfaces 2a to 2d of the battery cell 2. 
[0048] On the first side 3a of the frame portion 3 which 
overlaps on the first side surface 2a of the battery cell 
2. a cell's positive pole portion fitting window 31 is 

10 formed for fitting with the cell's positive pole portion 21 . 
On the third side 3c which overlaps on the third side sur- 
face 2c of the battery cell 2, a window 32 through which 
the end portion of the PTC tab 22 faces is formed. A slit 
34 for inserting a negative pole tab 33 inside the third 

15 side 3c is provided to the end portion of the first side 3a. 
[0049] A flange-like projection 35 for supporting the 
bottom of the battery cell 2 is provided at the bottom of 
the frame portion 3. In addition, at the top of the frame 
portion 3, a flange-like projection 36 is formed in op- 

20 posed relationship with the flange-like projection 35 
along the upper edge of the second side 3b. The end 
portion of the second side surface 2b of the battery cell 

2 is sandwiched between these flange-like projections 
35, 36. 

25 [0050] The height of the second side 3b of the frame 
portion 3 is formed substantially equal to the most inflat- 
ed neight (thickness) of the accommodated battery cell 

3 in the condition at the time of charging or in a high 
temperature. 

30 [0051] A circuit board unit mounting portion 37 is pro- 
vided on the outer surface of the first side 3a of the frame 
portion 3. The circuitboardunitmountingportion 37 is 
formedbetween a pair of cap portion supporting portions 
38, 38 projecting from upper and lower ends on the outer 

35 surface of the first side 3a of the frame portion 3. On the 
cap portion supporting portions 38, 38, apluralityof cap 
engaging claws 39 are formed. 

[0052] The circuit board unit 4 has a base plate 41 
made from insulating synthetic resin such as glass 

40 epoxy-phenol and apluralityof terminal contact portions 
42 formed on the outer surface of the base plate 41 . 
Electronic components and a transfer mold 43 that 
molds the electronic components are provided on the 
inner surface of the base plate 41 . The circuit board unit 

45 4 is assembled and fixed in the condition to be sand- 
wiched between the frame portion 3 and the cap portion 
5 with a predetermined (small) gap between the end of 
the transfer mold 43 and the frame portion 3. One end 
45a of a positive pole tab 45 is connected by welding to 

50 a terminal portion 44 at one end of the circuit board unit 
4. The other end of the positive pole tab 45 is connected 
by welding to a cell's positive pole portion 21 of the bat- 
tery cell 2. An insulating paper 46 is interposed between 
the circuit board unit 4 and the positive pole tab 45. 

55 [0053] Furthermore, one end 33a of a negative pole 
tab 33 is connected by welding to the other terminal por- 
tion 47 at the other end of the circuit board unit 4. The 
positive po*e tab 45 is formed with a metal plate such as 
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a nickel plate in a L-shape. A so-called annealing treat- 
ment is performed on the metal plate to be used for ease 
of bending. In the above mentioned L-shaped positive 
pole tab 45, a longer side thereof is connected by weld- 
ing to the cell's positive pole portion 21 of the battery 
cell 2, and a shorter side thereof is connected to a ter- 
minal 44 at one end of the circuit board unit 4. 
[0054] The negative pole tab 33 is also formed with a 
metal plate such as a nickel plate in a L-shape like the 
positive pole tab 45. In the above mentioned L-shaped 
negative polo tab 33, one end 33a of a shorter side 
thereof is connected to a terminal 47 of the other end of 
the circuit board unit 4. The other end 33b of a longer 
side of the negative pole tab 33 is inserted into the frame 
portion 3 through the slit 34 formed in the third side 3c 
of the frame portion 3 for making connection to the PTC 
tab 22. 

[0055] The cap portion 5 has a rectangular end sur- 
face portion 51 for overlapping on the outer surface of 
the first side 3a of the frame portion 3 by way of the cir- 
cuit board unit 4 (by sandwiching the circuit board unit 
4) mounted on the circuit board unit mounting portion 
37, and an elongated hollow portion 52 formed in con- 
tinuous with the rectangular end surface portion 51 for 
fitting into one ends of the frame portion 3 and the bat- 
tery cell 2. 

[0056] On the end surface portion 51 of the cap por- 
tion 5, a plurality of terminal windows 53 through which 
the terminal contact portions 42 on the circuit board unit 
4 face are provided. Moreover, on the topandbottomsur- 
faces of the elongatedhollow portion 52, a plurality of 
engaging holes 54 are provided for engaging with a plu- 
rality of the cap engaging claws 39 formed on the pair 
of top and bottom support portions 38, 38 of the frame 
portion 3. 

[0057] Also, as shown in FIG. 2 and FIG. 3, the frame 
portion 3 has a plurality of protrusions 55 projecting to- 
ward the circuit board unit 4, which are provided on the 
pair of top and bottom cap support portions 38, 38. The 
protrusions 55 are formed so as to abut the position at 
which no electronic components and the like are mount- 
ed and the transfer mold 43 is to be sandwiched when 
a force is applied to the terminal contact portions 42 of 
the circuit board unit 4 by the corresponding terminals. 
[0058] The outer packaging film 6 is made from syn- 
thetic resin such as polyethylene (PE), polyethylene 
terephthalate (PET), and polycarbonate (PC) in the form 
of sheet having a thickness of about 0.05 to 0.1 mm. The 
outer packaging film wraps the frame portion 3 after the 
battery cell 2 is placed inside the frame portion 3, the 
circuit board unit 4 and the like are mounted on the frame 
portion 3 and the cap portion 5 is placed. Then the outer 
packaging film 6 wraps the frame portion 3 to cover the 
front and the reverse surfaces of the battery cell 2 and 
integrally combine the battery cell 2, the frame portion 
3 and the cap portion 5. It is to be noted that a reference 
number "6a" represents an adhered portion at the ends 
of the outer packaging film 6, and a reference number 



"56" represents a spacer to be mounted over the window 
portion 32 formed on the third side 3c of the frame por- 
tion 3. 

[0059] FIG. 4 to FIG. 9 show an example of assem- 

5 bling steps of the battery pack 1. Firstly, as shown in 
FIG. 4, the insulating paper 23 is attached onto the side 
surface of the battery cell 2 and subsequently one end 
side of the PTC tab 22 is welded to the cell's negative 
pole portion. Simultaneously, the other end side of the 

10 PTC tab 22 is held while aligning with the third side sur- 
face 2c of the battery cell 2. Then, as shown in FIG. 5, 
the battery cell 2 is placed in the frame portion 3, thereby 
placing the end portion of the second side surface 2b of 
the battery cell 2 between the flange-like protrusions 35, 

15 36 that are formed on the frame portion 3 and permitting 
the cell' positive pole portion 21 to fit the cell's s positive 
pole portion fitting window 31 of the frame portion 3, as 
shown in FIG. 6. And the end portion of the PTC tab 22 
faces the window portion 32 of the frame portion 3. 

20 [0060] Subsequently, as shown in FIG. 7, the end por- 
tion of the shorter side of the L-shaped positive pole tab 
45 is welded onto the cell' s positive pole portion 21 and 
is mounted while the longer side thereof being aligned 
with the outer surface of the first side 3a of the frame 

25 portion 3, and the one end 45a of the shorter side of the 
L-shaped positive pole tab 45 is welded onto the termi- 
nal portion 44 at one end of the circuit board unit 4. Also, 
the longer side of the L-shaped negative pole tab 33 is 
set to be parallel with the first side 3a of the frame portion 

30 3 and the longer side of the L-shaped positive pole tab 
45 mounted on this first side 3a by welding one end 33a 
of the shorter side of the L-shaped negative pole tab 33. 
[0061] Then, the shorter side of the positive pole tab 
45 is bent at substantially 1 80 degrees so that the circuit 

35 board unit 4 overlaps on the outer surface of the first 
side 3a of the frame portion 3 by way of the insulating 
paper 46, thereby mounting the circuit board unit 4 to 
the circuit board unit mounting portion 37. In this case, 
the other end 33b of the negative pole tab 33 is inserted 

40 into the frame portion 3 through the slit 34. As mentioned 
above, annealing treatment is already performed on the 
metal plate constituting the positive pole tab 45, thereby 
making it easy to be bent at substantially 1 80 degrees 
and thus preventing stress being applied onto the circuit 

45 board unit 4 

[0062] Then, as shown in FIG. 8, upon fitting the cap 
portion 5 onto one end of the frame portion 3 so as to 
cover the circuit board unit 4, a plurality of the cap en- 
gaging claws 39 formed on the pair of top and bottom 

50 cap supporting portions 38, 38 of the frame portion 3 
engage with the claw engaging holes 54 formed in the 
elongated hollow portion 52 of the cap portion 5, thereby 
fixedly mounting the cap portion 5 onto the frame portion 
3. And the other end 33b of the negative pole tab 33 

55 inserted into the inside of the frame portion 3 through 
the slit 34 in the frame portion 3 is overlapped on the 
PTC tab 22 and is welded to the PTC tab 22 at the po- 
sition that faces the window portion 32. As described 
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above, by means of welding the negative pole tab 33 
and the PTC tab 22 at the window portion 32 so that the 
negative pole tab 33 and the PTC tab 22 are overlapped 
each other after mounting the cap portions, it is possible 
to adjust the length of the negative pole tab 33 and the 
PTC tab 22, and avoid any stress to be applied to the 
circuit board unit 4 by way of the negative pole tab 33 
due to variation in the welding position. The spacer 56 
is mounted onto the window portion 32 afterthe negative 
pole tab 33 and the PTC tab 22 are welded. And finally, 
the outer packaging film 6 is wrapped by given at least 
more than one turn to adhere the end portions 6a so that 
it integrally combines the battery cell 2, the frame portion 
3, the circuit board unit 4 and the cap portion 5, thereby 
completing the battery pack 1 . The outer packaging film 
6 to be wrapped may be formed previously in a ring 
shape as shown in FIG. 9 for ease of wrapping or it may 
be a flat sheet. Also, the outer packaging film 6 may be 
a single sheet or may be separated into a plurality of 
sheets. It is to be noted, as shown in FIG. 9, that an area 
71 where the outer packaging film 6 is wrapped may be 
formed thinner than other areas 72, 73 where the outer 
packaging film 9 is not wrapped, by the amount equal 
to the thickness of the outer packaging film 6 to be 
wrapped, so that the overall outer surface of the battery 
pack 1 becomes substantially same level afterthe outer 
packaging film 6 is wrapped. 

[0063] Finally, the embodiments and examples de- 
scribed above are only examples of the present inven- 
tion. It should be noted that the present invention is not 
restricted only to such embodiments and examples, and 
various modifications, combinations and sub-combina- 
tions in accordance with its design or the like may be 
made without departing from the scope of the present 
invention. 

Various respective aspects and features of the in- 
vention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures of the independent claims as appropriate and not 
merely as explicitly set out in the claims. 



Claims 

1 . A structure of a thin battery comprising: 

a battery cell formed in a flat and approximately 
rectangular shape; 

a frame portion accommodating said battery 
cell, 

a circuit board unit disposed on an outer side 
surface of said frame portion; 
acap portion mounted on oneend of said frame 
portion and said battery cell so as to sandwich 
said circuit board unit with said outer side sur- 
face of said frame portion; and 
an outer packaging film integrally covering a 
part of said cap portion, said battery cell, and 



said frame portion. 

2. The structure of a thin battery according to claim 1 , 
wherein; 

5 an area, including both the frame portion and 

the cap portion, where the outer packaging film is 
wrapped is formed to be thinner relative to a height 
of an area where the outer packaging film is not 
wrapped by an amount corresponding to the thick- 

10 ness of the outer packaging film; and 

at least one of the outer surfaces of the frame 
portion is formed to be higher than a side surface 
of the battery cell. 

15 3. The structure of a thin battery according to claim 1 . 
wherein said frame portion comprises: 

a cell's positive pole portion fitting window 
formed on one side of said frame portion for fit- 

20 ting with a cell's positive pole portion projecting 

from a side surface of said battery cell; and 
a circuit board unit mounting portion is provided 
on an outer surface of said one side of said 
frame portion for connecting said cell's positive 

25 pole portion. 

4. The structure of a thin battery according to claim 1 , 
wherein said cap portion comprises; 

a rectangular end surface portion for sand- 
30 wiching the circuit board unit mounted on the 
mounting portion with the frame portion; and 

a tubular portion which is formed continuously 
with the rectangular end surface portion and has a 
fitting portion to be fitted to the outer circumference 
35 portion of one ends of the frame portion and the bat- 
tery cell, and 

a hollow portion is further provided at one of 
corner portion formed by the end surface portion 
and the tubular portion. 

40 

5. The structure of a thin battery according to claim 1 , 
wherein; 

said circuit board unit comprises a terminal 
contact portion facing outside from a terminal win- 
45 dow provided on an end surface portion of said cap 
portion; and electronic components and a transfer 
mold for molding said electronic components at an 
inner surface facing to said frame portion; 

said frame portion comprises protrusions pro- 
50 jecting toward said circuit board unit side on a sur- 
face facing to said circuit board unit; and 

said circuit board unit is assembled and fixed 
by sandwiching between said frame portion and 
said cap portion having a predetermined gap be- 
55 tween an end of said transfer mold and said frame 
portion. 

6. A battery pack formed to be flat and rectangular 
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shaped and having a first surface including a termi- 
nal contact portion and orthogonal to a main sur- 
face, a second surface opposite to the first surface, 
a first side surface orthogonal to the main surface, 
and a second side surface opposite to the first side 
surface, comprising: 

a circuit board unit constructing said terminal 
contact portion; 

a cap portion including said first surface having 
a terminal window capable of exposing said ter- 
minal contact portion to outside, and a tubular 
portion continuing with said first surface; 
a flat and rectangular shaped battery cell; 
a frame portion in which a position where a 
main surface portion of a battery cell is facing 
is opened, and including four side surfaces or- 
thogonal to the main surface portion, wherein 
one surface is said second surface; and 
outer packaging film integrally covering said 
battery cell and said frame portion. 

7. The battery pack according to claim 6, wherein; 

area including both the frame portion and the 
cap portion where the outer packaging film is 
wrapped is formed to be thinner relative to a height 
of an area where the outer packaging film is not 
wrapped by an amount corresponding to the thick- 
ness of the outer packaging film. 

8. The battery pack according to claim 6, wherein; 

at least one of the outer surfaces of the frame 
portion is formed to be higher than a side surface 
of the battery cell. 

9. The battery pack according to claim 6, wherein; 

one end portion of the circuit board unit is con- 
nected to the other end portion of a positive pole tab 
in which one endportion of the positive pole tab is 
connected a cell positive pole portion of the battery 
cell; 

the other end portion of the circuit board unit 
is connected to one end portion of an negative pole 
tab; 

the other end portion of the negative pole tab 
and the other end portion of the PTC tab in which 
one end thereof is connected to a cell negative pole 
portion are connected with a welded portion; and 

the welded portion is provided at one of the 
first side surface and the second side surface. 

10. The battery pack according to claim 9, wherein; 

said welded portion is located inner side of a 
cutout portion provided at a side surface of the 
frame portion. 

11. The battery pack according to claim 9, wherein; 

said positive pole tab is formed to be L- 



shaped, in which a longer side thereof is connected 
to the cell positive pole portion of the battery cell 
and a shorter side thereof is connected to the one 
end of the circuit board unit. 

5 

12. The battery pack according lo claim 9, wherein; 

said positive pole tab is formed with a metal 
plate to which an annealing treatment is performed. 

10 13. The battery pack according to claim 9, wherein; 

said negative pole tab is formed to be L- 
shaped, in which a shorter side thereof is connected 
to the other end portion of the circuit board unit. 

15 14. The battery pack according to claim 10 5 wherein; 

the other end of the PTC tab in which on end 
portion thereof is welded to the cell negative pole 
portion of the battery cell and end portion of the 
longer side of the negative pole tab in which the 

20 shorter side is connected to the other end portion 
of the circuit board unit are overlapped at the cutout 
portion. 

15. The battery pack according to claim 14, wherein; 
25 the longer side of the negative pole tab is in- 

serted into the frame portion through a slit provided 
at the side surface of the frame and is overlapped 
with the PTC tab within the cutout portion. 

30 16. The battery pack according to claim 6, wherein; 

a cap support portion to be inserted within the 
tubular portion of the cap portion is provided at he 
frame portion; and 

the cap portion is attached to the frame por- 
35 tion by inserting the cap support portion within the 
tubular portion of the cap portion. 

17. The battery pack according to claim 16, wherein; 

a cap portion engaging pawl and a pawl en- 
40 gaging hole are provided at the cap support portion 
and the tubular portion of the cap portion; and 

the cap portion engaging pawl and the pawl 
engaging hole engages to each other when the cap 
support portion is inserted within the tubular portion 
45 of the cap portion. 

18. A fabrication method of a battery pack comprising: 

a cell accommodating step for accommodating 
so battery cell formed in a flat and rectangular 

shape in a rectangular frame; 
a circuit board unit connecting step for connect- 
ing a circuit board unit having a terminal con- 
necting portion to the battery cell; 
55 a cap portion mounting step for mounting a cap 

portion to the frame portion; and 
an outer packaging film covering step for cov- 
ering the frame portion accommodating the bat- 
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tery cell by an outer packaging film. 

19. The fabrication method of a battery pack according 
to claim 1 8, wherein said circuit board unit connect- 
ing step includes; 

a step for providing a positive pole tab along 
with the end surface of the frame portion for the bat- 
tery cell while connecting one end side of the posi- 
tive pole tab to a cell positive pole portion of the bat- 
tery cell; 

a step for connecting the other end side of the 
positive pole tab to one end side of the circuit board 
unit; 

a step for providing an negative pole tab along 
with the side surface of the battery cell while con- 
necting one end side of the negative pole tab to the 
other end side of the circuit board unit; 

a step for providing a PTC tab along with the 
side surface of the battery cell while connecting one 
end portion of the PTC tab to the cell negative pole 
portion of the battery cell; and 

a tab welding step for welding the PTC tab and 
the end portion of the cell negative pole portion 
while overlapping to each other. 

20. The fabrication method of a battery pack according 
to claim 19, wherein; 

said step for connecting one end side of the 
positive pole tab to a cell positive pole portion of the 
battery cell includes; 

a step for connecting a longer side of the pos- 
itive pole tab and a cell positive pole portion of the 
of the battery cell in which the positive pole tab is 
made of a metal plate to which an anneal treatment 
is performed and is formed to be L-shaped; and 

a step for connecting a shorter side of the L- 
shaped positive pole tab to the circuit board unit. 

21 . The fabrication method of a battery pack according 
to claim 20, wherein; 

said ste ; for connecting one end side of the 
negative pole cab to the other end side of the circuit 
board unit connects the shorter side to the other end 
portion of the circuit board unit while flattening the 
longer side of the L-shaped negative pole tab in par- 
allel with the longer side of the positive pole tab. 

22. The fabrication method of a battery pack according 
to claim 20, wherein; 

the longer side of the L-shaped negative pole 
tab is inserted within the frame portion through a slit 
provided on the side surface of the frame portion in 
which the shorter side of the negative pole tab is 
connected to the circuit board unit and is over- 
lapped with the end portion of the PTC tab at the 
side surface of the battery cell, and this overlapping 
portion is welded in the tab welding step. 



23. The fabrication method of a battery pack according 
to claim 22, wherein; 

the welding step for the PTC tab and the neg- 
ative pole tab is performed through a cutout portion 
5 provided at a side surface of the frame portion. 



15 



20 



25 



30 



35 



40 



45 



50 



10 



BNSDOCID: <EP 1 52471 0A2 I _> 



EP 1 524 710 A2 



Fig.l 




11 



BNSDOCID: <EP 1524710A2 I > 



EP 1 524 710 A2 




EP1 524 710 A2 




BNSDOCID: <EP 1524710A2J _> 



13 



EP 1 524 710 A2 



Fig.4 




BNSDOCID: <EP 1 524710A2 I > 



14 



EP1 524 710 A2 




15 



BNSDOCID: <EP 1 52471 0A2 l_> 



EP1 524 710 A2 



Fig.8 




BNSDOCID: <EP 1 52471 0A2_I_> 



16 



EP1 524 710 A2 




17 

BNSDOCID: <EP 1 52471 0A2J_> 



EP 1 524 710 A2 



Fig.lO 

104 




103 



BNSDOCID; <EP .„ 1 52471 0A2_I_> 



18 



EP1 524 710 A2 



Fig. 12 



105 104 




103 



BNSDOCID: <EP 1 52471 0A2J_> 



19 



(19) 



(12) 



J 



Europaisches 
Patents mt 

European 
Patent Office 



des brevets 




(11) EP 1 524 710 A3 
EUROPEAN PATENT APPLICATION 



(88) 


DstP Df ni ihlir'atinn AQ- 


(ol ) Int CI.: 




02.05.2007 Bulletin 2007/18 


t-lfl 1 lit 0/1 n (2006.01 ) i_i n + AM o/y-io (2O06 Oil 


(43) 


Date of publication A2: 






20.04.2005 Bulletin 2005/16 




(21) 


Application number: 04256384.1 




(22) 


Date of filing: 15.10.2004 






uesignaiea oomracting otates: 


• Sato, Hiroaki, 




A 1 bb BG CH CY CZ DE DK EE ES Fl FR GB GR 


Sony Corporation 




MU lb 1 1 LI LU NIC NL PL PT RO SE SI SK TR 


Tokyo (JP) 




Designated Extension States: 


• Miyajima, Yoichi, 




Al HR 1 Tl U Mllf 


Sony Corporation 


(30) 


Priority: 17.10.2003 JP 2003357471 


Tokyo (JP) 


♦ Sato, Hideyuki, 


(71) 


Applicant: SONY CORPORATION 


Sony Corporation 


Tokyo (JP) 




Tokyo 141 (JP) 


(72) 




(74) Representative: Mills, Julia et al 


Inventors: 


D Young & Co 


• 


Takeshita, Toshio, 


120 Holborn 




Sony Corporation 


London EC1N 2DY (GB) 




Tokyo (JP) 



CO 

< 

o 

CM 

to 

CL 

LU 



(54) Structure of thin battery, battery pack, and method for manufacturing battery pack 



(57) To provide a thinner, lighter battery pack and to 
reducethecostby eliminating the needfora battery case. 
A thin battery pack structure using an outer packaging 
film (battery pack) is constructed by a flat and rectangular 
shaped battery cell, a flat and rectangular shaped frame 
portion accommodating the battery cell, a circuit board 



unit disposed on the outer side surface of the frame por- 
tion, a cap portion mounted on one end of the frame por- 
tion and the battery cell so as to sandwich the circuit 
board unit with the outerside surface of the frame portion, 
and an outer packaging film for integrally covering the 
rectangular battery cell and the frame portion. 



Fig.l 




Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP . 1 52471 0A3 l_> 



EP1 524 710 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 04 25 6384 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IPC) 



A,D 



US 2003/180582 Al (MASUM0T0 KENJIN [JP] ET 
AL) 25 September 2003 (2003-09-25) 

* abstract; figures 1-13 * 

* paragraphs [0024] - [0029], [0065] - 
[0081] * 

US 2003/165736 Al (HI RATSUKA MASARU [JP] ) 
4 September 2003 (2003-09-04) 
abstract; figures 1-4 * 

* paragraphs [0011] , [0055] * 



US 2002/142195 Al (IWAIZ0N0 Y0SHIN0R1 
ET AL) 3 October 2002 (2002-10-03) 
* paragraph [0038]; figures 1-16 * 



[JP] 



US 2003/173709 Al (IWAIZ0N0 Y0SH1N0RI [JP] 
ET AL) 18 September 2003 (2G03-09-18) 
paragraphs [0030] - [0037]; figures 1-8 



JP 2002 110121 A (GS MELC0TEC CO LTD) 
12 April 2002 (2002-04-12) 
* abstract; figures 1-6 * 



The present search report has been drawn up for all claims 



1-23 



INV. 

H01M2/1G 
HG1M2/02 



1,6,17, 
18 



1-23 



1-23 



1-23 



TECHNICAL FIELDS 
SEARCHED (IPC) 



H01M 



Place ol search 

The Hague 



Date of completion of the seach 

22 March 2007 



Chmela, Emil 



CATEGORY OF CITED DOCUMENTS 

X particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O ' non-written disclosure 
P intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& ■ member of the same patent family, corresponding 
document 



2 



BNSDOCID: <EP 1 52471 0A3..I_> 



EP 1 524 710 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 04 25 6384 



ThL S ^K ' i3tS thG Paten + t fami ,'^ n ?, em ^ €rs relati ?? t0 the P fltent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on iwpu". 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

22-03-2007 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 2003180582 Al 


25-09-2003 


CN 


1465109 A 


31-12-2003 






EP 


1403942 Al 


31-03-2004 






WO 


03003485 Al 


09-01-2003 






JP 


2003086159 A 


20-03-2003 



US 2003165736 


Al 


04 


-09 


-2003 


CN 1437275 A 


20-08-2003 


US 2002142195 


Al 


03 


-10 


-2002 


CN 1379496 A 
KR 20020077175 A 
TW 221345 B 


13-11-2002 
11-10-2002 
21-09-2004 


US 2003173709 


Al 


18 


-09- 


-2003 


CN 1470081 A 
EP 1343210 Al 
W0 0233766 Al 
TW 507391 B 


21-01-2004 
10-09-2003 
25-04-2002 
21-10-2002 


JP 2002110121 


A 


12- 


•04- 


•2002 


NONE 





& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



BNSDOCID: <EP_ 1 52471 0A3_I_> 



